WHAT IS CLAIMED IS: 

1. An apparatus for detecting a deterioration of an 
air-fuel ratio sensor, the deterioration detecting apparatus 
comprising: 

5 air-fuel ratio sensor having an electrode on a solid 

electrolyte element for detecting an air-fuel ratio in an exhaust 
emission gas from an engine; 

temperature adjusting means for adjusting a temperature 
of the solid electrolyte element in the air-fuel ratio sensor 
10 to at least two different predetermined temperatures; and 

air-fuel ratio detection deterioration detecting means for 
detecting a deterioration of the air-fuel ratio sensor based on 
outputs of the air-fuel ratio sensor produced when the temperature 
of the solid electrolyte element is adjusted to the two different 
15 temperatures by the temperature adjusting means. 

2 . The apparatus for detecting a deterioration of an 
air-fuel ratio sensor according to Claim 1, wherein the 
temperature adjusting means adjusts the temperature and the 

20 air-fuel ratio detection deterioration detecting means detects 

the deterioration when the engine is in a predetermined same 
operating condition. 

3. The apparatus for detecting a deterioration of an 
25 air-fuel ratio sensor according to Claim 1, wherein the air-fuel 

ratio detection deterioration detecting means detects the 
deterioration of the air-fuel ratio sensor by comparing the 
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outputs of the air-fuel ratio sensor relative to predetermined 
variations of the air-fuel ratio. 

4. The apparatus for detecting a deterioration of an 
air-fuel ratio sensor according to Claim 1, wherein the air-fuel 
ratio detection deterioration detecting means detects the 
deterioration of the air-fuel ratio sensor by comparing a response 
of the air-fuel ratio sensor relative to predetermined variations 
of the air-fuel ratio or a parameter related to an output 
characteristic with respect to the exhaust emission gas. 

5. The apparatus for detecting a deterioration of an 
air-fuel ratio sensor according to Claim 4, wherein the response 
or the parameter related to the output characteristic with respect 
to the exhaust emission gas is at least one of an output variation 
width , an output integrated value, an output differential value, 
an integrated value of the output differential value, an output 
period and an output frequency of the air-fuel ratio sensor. 

6. The apparatus for detecting a deterioration of an 
air-fuel ratio sensor according to Claim 1, wherein the 
temperature adjusting means estimates the temperature of the solid 
electrolyte element by detecting an internal resistance of the 
air-fuel ratio sensor and adjusts the temperature of the solid 
electrolyte element based on the estimated temperature. 

7. The apparatus for detecting a deterioration of an 



air-fuel ratio sensor according to Claim 6, wherein the 
temperature adjusting means determines an amount of heat for 
adjusting the temperature of the solid electrolyte element in 
accordance with an operating condition. 

5 

8. The apparatus for detecting a deterioration of an 
air-fuel ratio sensor according to Claim 1, wherein the 
temperature adjusting means supplies or stops the heat for 
adjusting the temperature of the solid electrolyte element under 

10 a predetermined operating condition. 

9. The apparatus for detecting a deterioration of an 
air-fuel ratio sensor according to Claim 1, wherein the air-fuel 
ratio sensor is installed downstream from a catalyst. 

15 

10. The apparatus for detecting a deterioration of an 
air-fuel ratio sensor according to Claim 1, further comprising: 

temperature adjusting failure detecting means for 
detecting a failure of the temperature adjusting means, 
20 wherein the air-fuel ratio detection deterioration 

detecting means detects the deterioration of the air-fuel ratio 
sensor only when the failure is not detected by the temperature 
adjusting failure detecting means. 
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